P1009PC00 



91 

CLAIMS 

. A method for in vivo down-regulat ion of amyloid protein in 
aiT\animal , including a human being, the method comprising 
effeosting presentation to the animal's immune system of an 
immunogfenically effective amount of 

at lea^t one amyloidogenic polypeptide or subsequence 
thereof^hich has been formulated so that immunization of 
the animaJS. with the amyloidogenic polypeptide or subse- 
quence ther^f induces production of antibodies against 
the amyloidogenic polypeptide, and/or 

at least one anaispgue of the amyloidogenic polypeptide 
wherein is introduced at least one modification in the 
amino acid sequence xDf the amyloidogenic polypeptide 
which has as a result \that immunization of the animal 
with the analogue inducVes production of antibodies 
against the amyloidogeni^ polypeptide. 

2. The method according to claim 1, wherein is presented an 
analogue with at lesjtt one modification of the amino acid 
sequence of the amyliQLGogenic polypeptide. 

3. The method according to claim 2, wherein the modification 
has as a result that a substantial fraction of B-cell epitopes 
of the amyloidogenic polypeptide are preserved and that 

at least one foreign T helper lymphocyte epitope (Th epi- 
tope) is introduced, and/or 

at least one first moiety is introduced which effects 
targeting of the modified molecule to an antigen present- 
ing cell (APC) or a B- lymphocyte , and/or 
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at least one second moiety is introduced which stimulates 
the immune system, and/or 

at least one third moiety is introduced which optimizes 
presentation of the modified amyloidogenic polypeptide to 
the immune system. 

4. The meth'bd according to claim 3, wherein the modification 
incl'udes introduction as side groups, by covalent or non-cova- 
lent binding to suitable chemical groups in the amyloidogenic 
polypeptide or a subsequence thereof, of the foreign Th epitope 
and/or of the first and/or of the second and/or of the third 
moiety . 



5. The method according to claim 3 - er 4 , wherein the modifica- 
tion includes amino a\id substitution and/or deletion and/or 
insertion and/or add^ 

6. The method accordinVfVro claim 5, wherein the modification 
results in the provision \of a fusion polypeptide. 

7. The method according to claim 5 -ciss-^ , wherein introduction 
of the amino acid substitution and/or deletion and/or inser- 
tion and/or addition results in a substantial preservation of 
the overall tertiary structure of the amyloidogenic 
polypeptide . 

8. The method according to <dv/ one ul ulaiiiib! - g- *^, wherein the 
modification includes duplication of at least one B-cell epi- 
tope of the amyloidogenic polypeptide and/or introduction of a 
hapten . 

9. The method according to ' any one of claims — wherein the 
foreign T-cell epitope is immunodominant in the animal. 
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0. The method according to a-ny r^T-^^ — ^^-^ , wherein the 
^reign T-cell epitope is promiscuous, such as a foreign T- 
ceiu epitope which is selected from a natural promiscuous T- 
cell\epitope and an artificial MHC-II binding peptide se- 
quence' 



11. The method according to claim 10, wherein the natural T- 
cell epitope is selected from a Tetanus toxoid epitope such as 

2 or P30, Na diphtheria toxoid epitope, an influenza- virus 
hemaglutt iniVi epitope, and a P. falciparum CS epitope. 

\ Cick'^ 3 

12. The met hoc^ according to ^ay uiiu ul — c±srimc -3 — 3rl , wherein 
the first moiety is a substantially specific binding partner 
for a B-lymphocyte specific surface antigen or for an APC 
specific surface Vntigen such as a hapten or a carbohydrate 
for which there is\a receptor on the B-lymphocyte or the APC. 

13. The method according to sny nn*=^ Ti^f r"^ '^^-^ — 9 — 3t2 , wherein 
the second moiety is salected from a cytokine such as 
interferon y (IFN-y) or ^ effective part thereof, Flt3L or an 
effective part thereof, iVterleukin 1 (IL-1) or an effective 
part thereof, interleukin \ (IL-2) or an effective part 
thereof, interleukin 4 (IL-'^O or an effective part thereof, 
interleukin 6 (IL-6) or an effective part thereof, interleukin 
12 {IL-12) or an effective parO. thereof , interleukin 13 (IL- 
13) or an effective part thereofV interleukin 15 (IL-15) or an 
effective part thereof, and granu\ocyte- macrophage colony 
stimulating factor (GM-CSF) or an' ^f ective part thereof; a 
hormone; and a heat -shock protein silteh as HSP70 or an 
effective part thereof, HSP90 or an effective part thereof, 
HSC70 or an effective part thereof, GRPSU or an effective part 
thereof, and calreticulin (CRT) or an effective part thereof. 
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a \ Cicuhn 3 

^^A^ \4 . The method according to nny rry^~=-f rl^ i i^" wherein 

th^ third moiety is of lipid nature, such as a palmitoyl 
grou^, a myristyl group, a farnesyl group, a geranyl -geranyl 
group ,\a GPI -anchor, and an N-acyl diglyceride group, or 
wherein Vhe third moiety is a polyhydroxypolymer such as a 
polysaccha^^ide . 

15. The method according to claim 14, wherein the 
polysaccharide ^erves as a carrier backbone to which the 
amyloidogenic polypeptide and the foreign T cell epitope are 
10 separately bound. 




a 
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16. The method according to claim 15, wherein the 
amyloidogenic polypeptide and the foreign T cell epitope are 
bound via an amide bond to the polysaccharide. 

17. The method according to ^a^ ^' one uf the prcc u ding clai - m s, 
15 wherein the amyloidogenic polypeptide or subsequence thereof 

has been modified so as to preserve B-cell epitopes which are 
not exposed to the extracellular phase when present in a cell 
|!3 bound form of the precursor polypeptide for the amyloidogenic 

polypeptide. 

20 18. The method according to claim 17, wherein the 

amyloidogenic polypeptide has been modified so as to lack at 
least one B-cell epitope which is exposed to the extracellula 
phase when present in a cell-bound form of the precursor 
polypeptide . 

25 19. The method according to any of the pi. - cc a d.mg claita s which 
comprises a substitution of at least one amino acid sequence 
within the amyloidogenic polypeptide with an amino acid 
sequence of equal or different length which gives rise to a 
foreign Th epitope in the analogue. 
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20. The trfethod according to -arty — erf — trhe-^^-J^^Q ^ediiig claiiui:^ , 
wherein tne amyloidogenic polypeptide is selected from the 
group consisting of beta-amyloid (Ap) , amyloid precursor 
protein {APP\, ApoE4 , presenillin, a prion polypeptide, 
Alphal-ant ich^^otrypsin (ACT) , Alpha2 -macroglobul in , ABAD (Ap- 
peptide binding alcohol dehydrogenase), APLPl and -2 (amyloid 
precursor like Arotein 1 and -2), AMY117, Bax, Bcl-2, 
Bleomycin hydrolase, BRI/ABRI, Chromogranin A, Clusterin/apoJ, 
CRF (cort icotropiA releasing factor) binding protein, EDTF 
(endothelial -derivAd toxic factor) , a heparan sulfate 
proteoglycans, human collapsin response mediator protein-2, 
huntingtin, ICAM-I, lysosome-associated antigen CD68, 
P21 ras, PLC-delta 1 \phosphol ipase C isoenzyme delta 1), 
Serum amyloid P component (SAP) , Synaptophys in , Synuclein 
(alpha-synuclein or NACS^) , TGF-bl (transforming growth factor 
bl) , full length or a fr^ment of V domain of IG light chain, 

a 76-residue N-terminal fragment of amyloid A protein, full- 
length or a fragment of t ra^LSthyret in variants, an N-terminal 
fragment of ApoAl variants, V full-length lysozyme variant, a 
37-residue fragment of i s let -Vmyloid polypeptide, a full- 
length wild-type insulin, f uy.\lengt h or a fragment of prion 
protein, a fragment of c a 1 ^i7on\n /fu^^ or a fragment 

of transthyretin, full - lengthV wiM- type B/2 microglobulin, 
atrial natriuretic factor, a lVo-:^esidu/ fragment of variant 
cystatin, a 71-residue f ragmen t\^f Nael sol in variants, and a 
fragment of fibrinogen a-chain vd>pla\ts. 

Cio^^ l\ 

21. The method according to any of thoXpreoeding - clainvs , 
wherein the amyloidogenic polypeptide iA (A^) . 



22. The method according to claim 21, wherein the amino acid 
sequence containing the foreign Th epitopeXis introduced into 
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the amyloidogenjc polypeptide as schematically shown for the 
P2 and P30 epittlpds in Fig. 1. 

23. The method according to claim 22, wherein the 
amyloidogenic polypeptide comprises an amino acid sequence 
corresponding to amino acids 700-714 in SEQ ID NO: 2, such as 
an amino acid sequence consisting of amino acid residues 672- 
714 in SEQ ID NO : 2 . 

24. The method according to claim 23, wherein the 
amyloidogenic polypeptide comprises the amino acid sequence 
corresponding to amino acids 672-714 in SEQ ID NO: 2, wherein 
is inserted an amino acid sequence which gives rise to a 
foreign Th epitope in the analogue, or wherein the 
amyloidogenic polypeptide comprises an amino acid sequence 
corresponding to amino acids 672-714 of SEQ ID NO: 2, wherein 
at least one amino acid sequence is substituted by an amino 
acid sequence of equal or different length so as to give rise 
to a foreign Th epitope. 



25. The method according to * Qny - one o j — pv-or^p^^ -j 1-.^ — elaim s , 
wherein presentation to the immune system is effected by 
having at least two copies of the amyloidogenic polypeptide, 
the subsequence thereof or the modified amyloidogenic 
polypeptide covalently of non-covalent ly linked to a carrier 
molecule capable of effecting presentation of multiple copies 
of antigenic determinants. 



26. The method according to xanV ty ^ ^ p -rf^nf^rj^ mg r^ia-imc ^ wherein 
the amyloidogenic polypeptide, the subsequence thereof, or the 
modified amyloidogenic polypeptide has been formulated with an 
adjuvant which facilitates breaking of autotolerance to 
autoantigens . 
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27. The method according to any one of — f ho pr occ dirnj Lla lm.^, 
wherein an effective amount of the amyloidogenic polypeptide 
or the analogue of the amyloidogenic polypeptide is 
administered to the animal via a route selected from the 
parenteral route such as the intradermal, the subdermal, the 
intracutaneous, the subcutaneous, and the intramuscular 
routes; the peritoneal route; the oral route; the buccal 
route; the sublingual route; the epidural route; the spinal 
route; the anal route; and the intracranial route. 

28. The method according to claim 27, wherein the effective 
amount is between 0.5 ug and 2,000 \xg of the amyloidogenic 
polypeptide, the subsequence thereof or the analogue thereof. 

29. The method according to claim 27 or 20 , wherein the 
amyloidogenic polypeptide or analogue is contained in a 
virtual lymph node (VLN) device. 

30. The method according t-'^ ^^ry r-rfi-^i ^ -i x^.^ ^ wherein 

presentation of modified amyloidogenic polypeptide to the 
immune system is effected by introducing nucleic acid(s) 
encoding the modified amyloidogenic polypeptide into the 
animal's cells and thereby obtaining in vivo expression by the 
cells of the nucleic acid(s) introduced. 

31. The method according to claim 30, wherein the nucleic 
acid(s) introduced is/are selected from naked DNA, DNA formu- 
lated with charged or uncharged lipids, DNA formulated in 
liposomes, DNA included in a viral vector, DNA formulated with 
a transf ect ion-f acilitat ing protein or polypeptide, DNA formu- 
lated with a targeting protein or polypeptide, DNA formulated 
with Calcium precipitating agents, DNA coupled to an inert 
carrier molecule, DNA encapsulated in chit in or chitosan, and 
DNA formulated with an adjuvant. 
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32. The method according to claim 31, wherein the nucleic 
acid(s) is/are contained in a VLN device. 

^. The method according to r^ ny nn r nf j m - which 

inc>^ades at least one administrat ion/ introduct ion per year, 
such at least 2, at least 3, at least 4, at least 6, and at 
least 12Xadministrat ions/introductions . 



. A method for treating and/or preventing and/or ameliora- 
ting Alzheimer's disease or other diseases and conditions 
chafyacterized by amyloid deposits, the method comprising down- 
10 regur&ting amyloid according to the method of ^ny^ no of. 

/"I ra >m n \lnT33 to such an extent that the total amount of amyloid 
is decreased or that the rate of amyloid formation is reduced 
with cliniScal significance. 



15 



35. An analogue of an amyloidogenic polypeptide which is 
derived from arkanimal amyloidogenic polypeptide wherein is 
introduced a modisf icat i^n \\rhich has as a result that 
immunization of th^aiiimal with the analogue induces 
production of antibo<pies against the amyloidogenic 
polypeptide . 



20 36. An analogue accordina, \o claim 35, wherein the modifi 
cation is as defined in a^yy-^yne ol cl a iTrTS-^7-Hc>9- and 35— . 



37. An immunogenic composition \omprising 



25 



an immunogenically effective ^ount of an amyloidogenic 
polypeptide autologous in an aniSmal, said amyloidogenic 
polypeptide being formulated togetsher with an immunologi 
cally acceptable adjuvant so as to x?reak the animal's 
autotolerance towards the amyloidogenic polypeptide, the 
composition further comprising a pharMaceut ically and 
immunologically acceptable carrier and/or vehicle, or 
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an immunogenically effective amount of an analogue acco 
ding to claim 35 oof 3 G , the composition further 
comprising a pharmaceut ically and immunologically acofept- 
able carrier and/or vehicle and optionally an adjuv^ant. 



5 38. A nucleic acid fragment which* encodes an analogue^ 
• . according to claim 35 .oir* y t . 
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39. A vector carrying the nucleic acid fragment ^^cording to 
claim 38, such as a vector that is capable of Autonomous 
repl icat ion . 

10 40. The vector according to claim 39 whi^i is selected from 
the group consisting of a plas;a-ir^ a p)^age , a cosmid, a mini 
chromosome, and a virus. 



15 



20 



0- 



0- 
0^ 



41. The vector according th any oiaim 3 9 ^l ' ^ , comprising, m 
the 5'— >3' direction and irrvoDerabJ.^^^inkage , a promoter for 
driving expression of the nuoleic acid fragment according to 
claim 38, optionally a nuc^l^^ic acid sequence encoding a leader 
peptide enabling secretion of or integration into the membrane 
of the polypeptide fragment, the nucleic acid fragment 
according to claim 3y8, and optionally a terminator. 

42. The vector aGTcording to ^rty r^r^f^ r-.F^- i in -i which, 

when introduced^ into a host cell, is capable or incapable of 
being integr^ed in the host cell genome. 

43. The vofctor according to claim 41 or d -g , wherein a promoter 
drives ^pression in a eukaryotic cell and/or in a prokaryotic 



25 cell. 



44. /A transformed cell carrying the vector of any ono of 

■5r mo 0 9 4. ^ , such as a transformed cell which is 'capable of 
Replicating the nucleic acid fragment according to claim. 38. 
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45. The transformed cell according to claim 44', which is a 
microorganism selected from a bacterium, a yeast, a protozoan, 
or a cell derived from a multicellular organism selected from 
a fungus, an insect cell such as an S2 or an SF cell, ^ plant 
cell, and a mammalian cell. 
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46. The transformed cell according to claim .44- oilr 0-? ,^- which 
expresses the nucleic acid fragment according /n-o claim 38,, 
such as a transformed cell, which secretes cn: carries on its 
surface, the analogue according to claim 7^5 iaK^-^rg . 

47. The method according to ^ny onp nffrnlnimn — i — lO and 3 3 2^4, 
wherein presentation to the immune system is effected by 
administering a non-patho^nic \mi(z?r:oorganism or virus which is 
carrying a nucleic acicr f ragmerU?^ which encodes and expresses 
the amyloidogenic pol^pept ide/or analogue. 



15 48 . A composition for indyfcing prody^e^ion of antibodies a- 
gainst an amyloidogem^c y^olypep^^de , the composition 
comprising 

a nucleic acicy fragment according to claim 38 or a vector 
according to / aii y uiiu uf - claimc3Q IB , and 



a pharmacyiit ically and immunologically acceptable carrier 
and/or ^^hicle and/or adjuvant. 



4^. A stab/e cell line which carries the vector according to 
^^gj ny laho m — clai-me — ^0 4 3 and which expresses the nucleic acid 
fragmer}^ according to claim 38, and which optionally secretes 
25 or calories the analogue according to claim 3 5 "jQ J 3 0 on its 
surf jQce . 

Sfy, A method for the preparation of the cell according to 

rl 4-6>, the method comprising transforming a host 
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cell with the nucleic acid fraament accordinq to claim 38 c 
With the vector according to any ono — of r1 n i m i " ^ 0 - in . 

51. A method for the identification of a modified 
amyloidogenic polypeptide which is capable of indue ifig 
antibodies against unmodified amyloidogenic polypeptide in an 
animal species where the unmodified amyloidogery^c polypeptide 
is a self -protein , the method comprising 
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preparing, by means of peptide synthef^is or genetic 
engineering techniques, a set of mi/tually distinct modi- 



iquence 



fied amyloidogenic polyp 
been added to, inserte 
into the amino acid 
polypeptide of the afnimal s 
amino acid sequence^ in t 
epitopes which are foT5iaj.c3fn 



tides 



in , de 



erem amino acids have 
ted from, or substituted 
an amyloidogenic 
ecies thereby giving rise to 
set which comprise T-cell 
e animal species, or 



preparing a set of nucLeic acid fragments encoding the 
set of mutually distir^t modified amyloidogenic 
polypeptides , 

testing members of^ the set of modified amyloidogenic 
polypeptides or /ucleic acid fragments for their ability 
to induce production of antibodies by the animal species 
against the uj/modified amyloidogenic polypeptide, and 



25 



identifying/ and optionally isolating the member(s) of the 
set of modTified amyloidogenic polypeptides which signifi- 
cantly deduces antibody production against unmodified 
amyloidogenic polypeptide in the species or identifying 
and optionally isolating the polypeptide expression 
products encoded by members of the set of nucleic acid 
fragments which significantly induces antibody production 
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against unmodified amyloidogenic polypeptide in the 
animal species. 

52 . A method for the preparation of an immunogenic com^sition 
comprising at least one modified amyloidogenic polyprfeptide 
which is capable of inducing antibodies against unmodified 
amyloidogenic polypeptide in an animal species/where the 
unmodified amyloidogenic polypeptide is a so^Lf -prote in , the 
method comprising 



10 



15 



preparing, by means of peptide ^^thesis or genetic engi- 
neering techniques, a set of m<jtually distinct modified 
amyloidogenic polypeptides ynerein amino acids have been 
added to, inserted in, deleted from, or substituted into 
the amino acid sequence/of an amyloidogenic polypeptide 
of the animal sp^^ei^es/t hereby giving rise to amino acid 
sequences m XJCie. comprising T-cell epitopes which are 

foreign to tJie ani^mal, 



20 
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testing mt 
product io] 
the unmod 



rmbers/of the set for their ability to induce 
''antibodies by the animal species against 
id amyloidog^^ji-drc polypept ide , and 



of 




admixing ^^e member (s) of the set which significantly 
induces production of antibodies in the animal species 
which aire reactive with the amyloidogenic polypeptide 
with 3/ pharmaceut ically and immunologically acceptable 
carri^er and/or vehicle, optionally in combination with at 
lea^t one pharmaceut ical ly and immunologically acceptable 
ad/1 uvant . 



30 



53. Tpe method according to claim 5 1 ^r 5 - g , wherein prepara- 
tion/of the members of the set comprises preparing mutually 
disjiinct nucleic acid sequences, each sequence being a nucleic 
acj^a sequence according to claim 38, inserting the nucleic 
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acid sequences into appropriate expression vectors, transform>^^ 
ing suitable host cells or host animals with the. vectors, a^d 
effecting expression of the nucleic acid sequences, optimally 
followed by isolating the expression products. 



54. The method according to claim 53, wherein th^preparat ion 
of the nucleic acid sequences and/or the vectoz;^ is achieved 
by the aid of a molecular amplification tecja?nique such as PGR 
or by the aid of nucleic acid synthesis. 
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55. Use of an amyloidogenic polypept^axie or a subsequence 
10 thereof for the preparation of ari/lmmunogenic composition 
comprising an adjuvant for dowp^regulat ing amyloid in an 
animal . 

56 . Use of an amy! oi doge pfic polypeptide or a subsequence 
thereof for the/prepar^t ion of an immunogenic composition 

djuva^t for th^ treatment, prophylaxis or 
Al ^eimer>s disease or other conditions 



15 comprising an 
amelioration d 
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characterized by 



id deposits. 



57. Use of an /analogue of an amyloidogenic polypeptide for the 
preparation yof an immunogenic composition optionally 
comprising/an adjuvant for down-regulat ing amyloid in an 
animal . 
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58. XJs^ of an analogue of an amyloidogenic polypeptide for the 
prepa^'rat ion of an immunogenic composition optionally 
comprising an adjuvant for the treatment, prophylaxis or 
acnelioration of Alzheimer's disease or other conditions 
:haracterized by amyloid deposits. 




